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6XESURFHVVLRQG([SRUWHU
0DFURSURFHVVLRQG([SRUWHU
0DFUR5HFRUGHG6XQE\VWHYHQRUWK
*XHVVDWWKHQDPHIRUWKH&69ILOHVXJJHVWHG1DPH 'LU?PSS
3URPSWXVHUIRU&69ILOHQDPHRIIHULQJDVXJJHVWLRQEDVHGRQFXUUHQWSURMHFW)LOH1DPH ,QSXW%R[(QWHU&69ILOHQDPHH[FOXGLQJFVY3URFHVVLRQH[SRUWHUVXJJHVWHG1DPH
6DYHWKH&69XVLQJWKH3URFHVVLRQH[SRUWPDS)LOH6DYH$V 1DPH   )LOH1DPH  FVY )RUPDW,' 063URMHFW&69PDS SURFHVVLRQ(QG6XE
7+(6,*1,),&$1&(2)'(9,$1&($/*25,7+0
3URFHVVLRQDSSOLHVDUWLILFLDOLQWHOOLJHQFHWRWKHSUREOHPRIGHFLGLQJWKHVLJQLILFDQFHRIDQLQGLYLGXDOSURMHFWWDVNWRWKHFXUUHQWWRWDOYDOXHIRUDVSHFLILFGHYLDWLRQSDUDPHWHULQ D VSHFLILF SURMHFW 7KH PDWKHPDWLFDO DSSURDFK XWLOLVHG LV EDVHG RQ VWDWLVWLFDOPHWKRGRORJLHVVXFKDV$1DO\VLV2I9$ULDQFH$129$ZKHUHWKHWHUP¨GHYLDWH©LVWKHDFWXDOYDOXHIRUDQLQGLYLGXDOVFRUH;PLQXVWKHDYHUDJHVFRUHIRUWKLVJURXSRIVFRUHV LH ;L ¤0[ /RZU\  FKDSWHU  ,Q 3URFHVVLRQ WKLV YDOXH KDV EHHQWHUPHG¨WKHVLJQLILFDQFHRIGHYLDQFH©ZKLFKLVDFXUUHQWVQDSVKRWRIVLJQLILFDQFH%\XVLQJ WKH FXUUHQW YDOXH WR LQFUHDVH RU GHFUHDVH DQ RQ JRLQJ UHFRUG RI SUHYLRXVVLJQLILFDQFHWKHOHJDF\DUFKLYH3URFHVVLRQFDQ¨OHDUQ©IURPLWVUXQWLPHH[SHULHQFHV)LJXUH  VKRZV WKH IORZ RI GDWD IURP &69 ILOH WR G YLVXDO VWUXFWXUHV YLDVLJQLILFDQFHFDOFXODWLRQDQGXSGDWLQJRIWKHOHJDF\DUFKLYH
)LJXUH3URFHVVLRQ©VV\PEROLFLQWHUQDOGDWDIORZIRUFDOFXODWLQJWKHVLJQLILFDQFHRIGHYLDQFHDQG¨OHDUQLQJ©
G'DWD6XUIDFH&RQYHUWZHLJKWLQJVIRUFXUUHQWSURMHFWWDVNVLQWRFRORXUVIRUGDWDVXUIDFH
6DYHQHZDQGDGMXVWHGZHLJKWLQJVLQDUFKLYH
$GMXVWWKHGHYLDWLRQSDUDPHWHUZHLJKWLQJVIRUHDFKWDVNLQWKHFXUUHQWSURMHFWZLWKUHIHUHQFHWRLWVFXUUHQWVLJQLILFDQFH
&DOFXODWHWKHVLJQLILFDQFHRIHDFKWDVN©VGHYLDWLRQSDUDPHWHUYDOXHVLQWKHFXUUHQWSURMHFW
<(67DVNLVIDPLOLDU6HWZHLJKWVWRDUFKLYHYDOXH
127DVNLVQHZ6HWZHLJKWVWRGHIDXOW
$UHWKHWDVNVIURPWKHFXUUHQWSURMHFWLQWKHOHJDF\DUFKLYH"
*HW¨OHDUQW©WDVNVDQGWKHLUZHLJKWLQJVIURPWKHOHJDF\DUFKLYH
/HJDF\$UFKLYH&DOFXODWHH[SHFWHGYDOXHIRUDQDYHUDJHWDVNLQHDFKGHYLDWLRQSDUDPHWHULQWKHFXUUHQWSURMHFW
&DOFXODWHSURMHFWWRWDOIRUHDFKGHYLDWLRQSDUDPHWHU
&DOFXODWHWKHDFWXDOGHYLDWLRQSDUDPHWHUYDOXHVIRUHDFKWDVNLQWKHFXUUHQWSURMHFW
&69GDWDILOH
)LJXUH 3URFHVVLRQ©V6LJQLILFDQFHRI'HYLDQFH$OJRULWKP
7KLV SDSHUZLOO QRZ SURYLGH DPRUH LQ GHSWK H[SODQDWLRQ RI WKH VLJQLILFDQFHFDOFXODWLRQ)LJXUHSURYLGHVWKHIRUPXODIRU3URFHVVLRQ©V6LJQLILFDQFHRI'HYLDQFH$OJRULWKP7KHIROORZLQJGHILQLWLRQVKDYHEHHQDVVXPHG
6'W 7KHVLJQLILFDQFHRIDVSHFLILHG WDVN©VWFRQWULEXWLRQ WRDVSHFLILHGGHYLDWLRQSDUDPHWHUZLWKLQDVSHFLILHGSURMHFWG DVSHFLILHGGHYLDWLRQSDUDPHWHUS DVSHFLILHGSURMHFWW DVSHFLILHGWDVN7Q WKHQXPEHURIWDVNVLQDVSHFLILHGSURMHFW7Y WKHFXUUHQWYDOXHRIDVSHFLILHGGHYLDWLRQSDUDPHWHUYDOXHGIRUDVSHFLILHGWDVNWLQDVSHFLILHGSURMHFWS$'G 7KHDFWXDOFXUUHQWYDOXHIRUDVSHFLILHGGHYLDWLRQSDUDPHWHULQDVSHFLILHGWDVN('G 7KHH[SHFWHGYDOXHIRUDVSHFLILHGGHYLDWLRQSDUDPHWHUGIRUDQ\WDVNWLQDVSHFLILHGSURMHFWS('G ¦7Y7Q
7KHUHVXOWLQJVLJQLILFDQFHYDOXHFDQEHLQWHUSUHWHGDVIROORZVx $SRVLWLYH UHVXOW YDOXH LQGLFDWHV WKDW WKLV WDVN LVPDNLQJ D JUHDWHU WKDQ DYHUDJHFRQWULEXWLRQ WR WKH WRWDO IRU WKLV GHYLDWLRQ SDUDPHWHU 7KHUHIRUH WKH ZHLJKWLQJVKRXOGEHLQFUHDVHG
x $QHJDWLYH UHVXOWYDOXH LQGLFDWHV WKDW WKLV WDVN LVPDNLQJ D VPDOOHU WKDQDYHUDJHFRQWULEXWLRQ WR WKH WRWDO IRU WKLV GHYLDWLRQ SDUDPHWHU 7KHUHIRUH WKH ZHLJKWLQJVKRXOGEHGHFUHDVHG
7DEOH ([DPSOHYDOXHVIRUWZRGHYLDWLRQSDUDPHWHUV
'(9,$7,213$5$0(7(567$6.1$0( &2679$5,$1&( '85$7,219$5,$1&(3OXPELQJ  GD\(OHFWULFDO  GD\V
7DEOHVKRZVDQH[DPSOHRIDSURJUHVVUHSRUWIURPDVLPSOHWZRWDVNSURMHFW7KH RQO\ GHYLDWLRQ SDUDPHWHUV XQGHU FRQVLGHUDWLRQ KHUH DUH ¨FRVW YDULDQFH© DQG¨GXUDWLRQ YDULDQFH© VHH VHFWLRQ   )RU ERWK RI WKH GHYLDWLRQ SDUDPHWHUV WKH WRWDOYDOXHLVFDOFXODWHGDFURVVDOOWDVNV¦7Y,QWKLVFDVHWKHWRWDOFRVWYDULDQFHLVVL[DQGWKHWRWDOGXUDWLRQYDULDQFHLVIRXU1H[WWKHWRWDOQXPEHURIWDVNVFRQWULEXWLQJWRHDFKGHYLDWLRQSDUDPHWHULVGHWHUPLQHG7QFRVWYDULDQFHKDVWZRWDVNVDQGGXUDWLRQYDULDQFH DOVR KDV IRXU ,I DOO WDVNV ZHUH FRQWULEXWLQJ HTXDOO\ WR WKH WRWDO GHYLDWLRQYDOXHV\RXZRXOGH[SHFWHDFKWDVNWRKDYHDQLQGLYLGXDOFRVWYDULDQFHRI WKUHH VL[GLYLGHG E\ WZR WDVNV DQG D GXUDWLRQ YDULDQFH RI WZR IRXU GLYLGHG E\ WZR WDVNV7KHVH DUH WKH H[SHFWHG GHYLDWLRQV IRU FRVW YDULDQFH DQG GXUDWLRQ YDULDQFH LQ WKLVSURMHFWDWWKLVWLPH('G7KHIROORZLQJ&FRGHH[HUWGHPRQVWUDWHV3URFHVVLRQ©VFDOFXODWLRQIRUH[SHFWHGGHYLDWLRQ
ILUVWFDOFXODWHSURMHFWGHYLDWLRQSDUDPHWHUWRWDOVIRUY YWKH1XPEHU2I'HYLDWLRQ3DUDPHWHUVY^ IRUL LWRWDO6XE7DVNVL
W^RWDO3URMHFW'HYLDWLRQV>Y@ WRWDO3URMHFW'HYLDWLRQV>Y@VXE7DVN3DUDPHWHUV>L@>Y@
`QRZFDOFXODWHH[SHFWHGGLIIHUHQFHIDFWRUVIRUHDFKGHYLDWLRQSDUDPHWHUH[SHFWHG3URMHFW'LIIHUHQFH)DFWRUV>Y@ WRWDO3URMHFW'HYLDWLRQV>Y@IORDWWRWDO6XE7DVNV`
+RZHYHU LW LV XQOLNHO\ WKDW DOO WDVNVZLOO FRQWULEXWH HTXDOO\ WR WKH GHYLDWLRQSDUDPHWHUV7KH\ZLOOSUREDEO\KDYHTXLWHGLIIHUHQWYDOXHV7KHUHDOFRVWYDULDQFHDQGGXUDWLRQYDULDQFHYDOXHVIRUHDFKWDVNDUHFDOOHGWKHDFWXDOGHYLDWLRQV$'G)RUHDFKGHYLDWLRQSDUDPHWHUWKHGLIIHUHQFHEHWZHHQHDFKWDVN©VH[SHFWHGGHYLDWLRQYDOXHDQGLWV DFWXDO GHYLDWLRQ YDOXH LV WKH VLJQLILFDQFH RI GHYLDQFH 6'W 7KH YDOXH RI DVLJQLILFDQFH RI GHYLDQFH LQGLFDWHV WKH VLJQLILFDQFH RI WKLV WDVN WR WKH FXUUHQW WRWDOYDOXHIRUWKLVGHYLDWLRQSDUDPHWHULQWKLVSURMHFW7KHGLIIHUHQFHEHWZHHQWKHH[SHFWHGDQG DFWXDO GHYLDWLRQV WKH VLJQLILFDQFH RI GHYLDQFH LV FDOFXODWHG E\ VXEWUDFWLQJ WKHH[SHFWHGIURPWKHDFWXDO
7KH IROORZLQJ & FRGH H[HUW GHPRQVWUDWHV 3URFHVVLRQ©V FDOFXODWLRQ IRUVLJQLILFDQFHRIGHYLDQFHDQGLWVDSSOLFDWLRQWRWKHZHLJKWLQJV
IRUL LWRWDO6XE7DVNVL^ IRUY YWKH1XPEHU2I'HYLDWLRQ3DUDPHWHUVY^ DGMXVWGHYLDWLRQSDUDPHWHUZHLJKWLQJVE\FXUUHQWVLJQLILFDQFHVXE7DVN:HLJKWLQJV>L@>Y@ VXE7DVN:HLJKWLQJV>L@>Y@VXE7DVN3DUDPHWHUV>L@>Y@H[SHFWHG3URMHFW'LIIHUHQFH)DFWRUV>Y@`FORVHGHYLDWLRQVORRS`FORVHVXEWDVNVORRS
7KXVWKHFDOFXODWLRQVIRUWKHH[DPSOHLQWDEOHZRXOGEHDVIROORZV
3OXPELQJ&RVW$'W¤ ('G DVLJQLILFDQFH6'WRIWKHUHIRUHLQFUHDVHZHLJKWLQJ'XUDWLRQ$'W¤ ('G DVLJQLILFDQFH6'WRIWKHUHIRUHGHFUHDVHZHLJKWLQJ
(OHFWULFDO&RVW$'W¤ ('G  DVLJQLILFDQFH6'WRI¤WKHUHIRUHGHFUHDVHZHLJKWLQJ'XUDWLRQ$'W¤ ('G DVLJQLILFDQFH6'WRIWKHUHIRUHLQFUHDVHZHLJKWLQJ
3URFHVVLRQZRXOGGUDZ WKH IROORZLQJ FRQFOXVLRQV IURP WKHVH FDOFXODWLRQV DQGFRORXUWKHGDWDVXUIDFHDFFRUGLQJO\x 3OXPELQJ LV FXUUHQWO\ PDNLQJ D JUHDWHU WKDQ DYHUDJH FRQWULEXWLRQ WR WRWDO FRVWYDULDQFHVDQGLWVZHLJKWLQJYDOXHIRUWKLVGHYLDWLRQSDUDPHWHUZLOOEHLQFUHDVHGE\WKHVLJQLILFDQFHYDOXHx 3OXPELQJLVFXUUHQWO\PDNLQJDORZHUWKDQDYHUDJHFRQWULEXWLRQWRWRWDOGXUDWLRQYDULDQFHVDQGLWVZHLJKWLQJYDOXHIRUWKLVGHYLDWLRQSDUDPHWHUZLOOEHGHFUHDVHGE\WKHVLJQLILFDQFHYDOXHx (OHFWULFDOLVFXUUHQWO\PDNLQJDJUHDWHUWKDQDYHUDJHFRQWULEXWLRQWRWRWDOGXUDWLRQYDULDQFHVDQGLWVZHLJKWLQJYDOXHIRUWKLVGHYLDWLRQSDUDPHWHUZLOOEHLQFUHDVHGE\WKHVLJQLILFDQFHYDOXHx (OHFWULFDOLVFXUUHQWO\PDNLQJDORZHUWKDQDYHUDJHFRQWULEXWLRQWRWRWDOGXUDWLRQYDULDQFHVDQGLWVZHLJKWLQJYDOXHIRUWKLVGHYLDWLRQSDUDPHWHUZLOOEHGHFUHDVHGE\WKHVLJQLILFDQFHYDOXH
7+(/(*$&<$5&+,9(
7KH /HJDF\ $UFKLYH ILOH FRQWDLQV D VHW RI GHYLDWLRQ SDUDPHWHUZHLJKWLQJV IRU HDFKWDVN2QUXQQLQJSURFHVVLRQIRUWKHILUVWWLPHDOORIWKHZHLJKWLQJVDUHVHWWRDGHIDXOWYDOXH 7KH WRWDO QXPEHU RI VLJQLILFDQFH ZHLJKWLQJ YDOXHV FRUUHVSRQGV WR WKH WRWDOQXPEHURI WDVNVPXOWLSOLHGE\ WKH WRWDO QXPEHU RI GHYLDWLRQ SDUDPHWHUV:HLJKWLQJ
YDOXHV DUH LQFUHDVHG RU GHFUHDVHG E\ 3URFHVVLRQ DFFRUGLQJ WR WKH UHOHYDQWVLJQLILFDQFH YDOXHV VHH ODVW VHFWLRQ$ SRVLWLYH VLJQLILFDQFH YDOXH LQGLFDWHV WKDW DWDVN LVPDNLQJDJUHDWHU WKDQDYHUDJHFRQWULEXWLRQ WR WKH WRWDO IRU D JLYHQGHYLDWLRQSDUDPHWHU 7KHUHIRUH WKH FRUUHVSRQGLQJ ZHLJKWLQJ LV LQFUHDVHG $ QHJDWLYHVLJQLILFDQFHYDOXHLQGLFDWHVWKDWDWDVNLVPDNLQJDVPDOOHUWKDQDYHUDJHFRQWULEXWLRQWRWKHWRWDOIRUDGHYLDWLRQSDUDPHWHU7KHZHLJKWLQJLVWKHQGHFUHDVHG:KHQGHYHORSLQJ3URFHVVLRQWZRGLIIHUHQWVWUDWHJLHVZHUHWULHGIRUFDOFXODWLQJWKH OHJDF\ DUFKLYH ZHLJKWLQJV ,Q WKH ILUVW YHUVLRQ WKHUH ZDV QRW D JUDGXDWHGFRUUHODWLRQ EHWZHHQ WKH VLJQLILFDQFH YDOXH DQG LWV FRUUHVSRQGLQJ VLJQLILFDQFHZHLJKWLQJ&KDQJHVWRWKHZHLJKWLQJZHUHRQO\RIRQHXQLWLQUHVSRQVHWRWKHVLJQRU  RI WKH VLJQLILFDQFH YDOXH7KHZHLJKWLQJV GLG QRW FKDQJH LQ SURSRUWLRQ WR WKHVLJQLILFDQFH YDOXH 7KLV PHDQW WKDW WZR GHYLDWLRQ YDOXHV ERWK DERYH WKH H[SHFWHGGHYLDWLRQ EXW WR ZLGHO\ YDU\LQJ GHJUHHV LH D VPDOO DQG ODUJH SHDN LQ WKH GDWDVXUIDFH ZHUH EHLQJ DVVLJQHG WKH VDPH ZHLJKWLQJV 7KH FDOFXODWLRQ IRU WKLV ZDVLPSOHPHQWHGDVIROORZV
LIGHYLDQFHVLJQLILFDQFH6'WLVDSRVLWLYHYDOXH
Z^HLJKWLQJ
H`OVHZHLJKWLQJ
7KH SURWRW\SH RI 3URFHVVLRQ XVHG IRU HYDOXDWLRQ IHDWXUHG DQ LPSURYHGFDOFXODWLRQZKHUH WKHZHLJKWLQJ FKDQJHG LQ UHVSRQVH WR WKH VL]HRI WKH VLJQLILFDQFHYDOXH
ZHLJKWLQJ ZHLJKWLQJGHYLDQFHVLJQLILFDQFH6'W
7KH OHJDF\ DUFKLYH LV DQ $6&,, WH[W ILOH VWRUHG LQ WKH URRW RI WKH SULPDU\:LQGRZV KDUG GULYH XVXDOO\ &?  (DFK OLQH LQ WKH OHJDF\ DUFKLYH ILOH LV VSDFHGHOLPLWHGDQGKDVWKHIRUPDWWDVNQDPHZHLJKWLQJRQHFRVWYDULDQFHZHLJKWLQJWZRVFKHGXOH YDULDQFH ZHLJKWLQJ WKUHH YDULDQFH DW FRPSOHWLRQ ZHLJKWLQJ IRXUGXUDWLRQYDULDQFHDQGZHLJKWLQJILYHZRUNYDULDQFH
)RUWKHSURMHFWH[DPSOHLQWDEOHWKHOHJDF\DUFKLYHPLJKWORRNOLNHWKLV
/HJDF\$UFKLYHILOHFUHDWHGE\3URFHVVLRQDSSOLFDWLRQ'R1RW(GLWILOHIRUPDW7$6.1$0(!3$5$0(7(5:(,*+7,1*!3$5$0:(,*+7,1*!HWF/DVW8SGDWHG)UL0DU67$57'$7$3OXPELQJ(OHFWULFDO
&21&/86,216
7KHQH[W SKDVH RI WKH UHVHDUFKZLOO IRFXV RQ LPSOHPHQWLQJ WKH VRIWZDUH HYDOXDWLRQPHWKRGRORJ\ ,W LV KRSHG WKDW WKH PHDQ 56/ VDWLVIDFWLRQ VFRUHV ZLOO EH VHHQ WRLQFUHDVH ZKLOH PRYLQJ IURP WKHLU FXUUHQW UHSRUWLQJ PHWKRGV DQG WKURXJK WKH3URFHVVLRQ SURWRW\SHV ,Q DGGLWLRQ LW ZRXOG EH YHU\ SRVLWLYH WR UHSRUW W\SHV RILQIRUPDWLRQDO GHGXFWLRQV PDGH SRVVLEOH E\ 3URFHVVLRQ WKDW ZHUH QRW SUHVHQW ZLWKFOLHQWV©WUDGLWLRQDOUHSRUWLQJVWUDWHJLHV7KH SODQQLQJ GDWD IURPD UHDO VRFLDO KRXVLQJ SURMHFW KDV EHHQ REWDLQHG5LVNDQDO\VLV WHFKQLTXHVVXFKDV0RQWH&DUORVLPXODWLRQVKDYHEHHQDSSOLHG WR WKHGDWDVHW 7KLV KDV LGHQWLILHG VSHFLILF WDVNV DVVRFLDWHG ZLWK KLJK OHYHOV RI ¨XQDFFHSWDEOHULVN©8VLQJWKLVDQDO\VLVSURMHFWVFHQDULRVKDYHEHHQVLPXODWHGZKLFKZLOOEHXVHGZLWK56/YROXQWHHUVWRHYDOXDWH3URFHVVLRQ©VUHSRUWLQJFDSDELOLWLHV+\SRWKHVHVKDYHEHHQ GHFLGHG IRU WKH H[SHULPHQW DQG WKH56/ LQWHUYLHZ SURWRFROVZLOO EH DQDO\VHGXVLQJWKHVWDWLVWLFDO¨WWHVWIRUWKHVLJQLILFDQFHRIWKHGLIIHUHQFHEHWZHHQWKHPHDQVRIWZRJURXSV©7KH 6LJQLILFDQFH RI 'HYLDQFH $OJRULWKP LV DQ LQLWLDO DWWHPSW WR VLPXODWH DQH[WUHPHO\ FRPSOH[ UHODWLRQVKLS EHWZHHQ SURMHFW WDVNV DQG UHVRXUFHV )XUWKHU ZRUNPLJKW FRQVLGHU RWKHU FRQWULEXWRU\ IDFWRUV )RU H[DPSOH WKH LQWHUDFWLRQV EHWZHHQVSHFLILF QDPHG WDVNV WKH UHODWLRQVKLS EHWZHHQ GHYLDWLRQV DQG SURMHFW RXWFRPH WKHWHPSRUDOORFDWLRQRIWDVNVZLWKLQWKHSURMHFWDQGWKHUHODWLYHVL]HVRIWDVNV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